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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"
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RX71M Group

1. Overview

Table 1.1 Outline of Specifications (9/10)

Classification Module/Function

Description

Safety Memory protection unit
(MPU)

* Protection area: Eight areas (max.) can be specified in the range from 0000 0000h to
FFFF FFFFh.

Minimum protection unit: 16 bytes

Reading from, writing to, and enabling the execution access can be specified for each
area.

An address exception occurs when the detected access is not in the permitted area.

Trusted Memory (TM)
Function

Protects against the reading of programs from blocks 8 and 9 of the code flash memory
Instruction fetching by the CPU is the only form of access to these areas when the TM
function is enabled.

Register write
protection function

Protects important registers from being overwritten for in case a program runs out of
control.

CRC calculator (CRC)

CRC code generation for arbitrary amounts of data in 8-bit units

Select any of three generating polynomials:

X8 4+ X2+ X + 1, X16 + X15 + X2 + 1, or X16 + X12 + X5+ 1

Generation of CRC codes for use with LSB-first or MSB-first communications is
selectable

Main clock oscillation
stop function

e Main clock oscillation stop detection: Available

Clock frequency
accuracy measurement
circuit (CAC)

Monitors the clock output from the main clock oscillator, sub-clock oscillator, low- and
high-speed on-chip oscillators, the PLL frequency synthesizer, IWDT-dedicated on-chip
oscillator, and PCLKB, and generates interrupts when the setting range is exceeded.

Data operation circuit
(DOC)

The function to compare, add, or subtract 16-bit data

Encryption AESa*3
function

Key lengths: 128, 196, and 256 bits
Support for CBC, ECB, CFB, OFB, CTR, and CMAC operating modes
Speed of calculations: 128-bit key length in 22 cycles
192-bit key length in 26 cycles
256-bit key length in 30 cycles
Compliant with FIPS PUB 197

DES*3

Key lengths: 56 bits (DES)/3 x 56 bits (T-DES)

Support for DES and triple DES

Support for ECB and CBC operating modes

Speed of calculations: 6 clock cycles in single DES mode
14 clock cycles in triple DES mode

Compliant with FIPS PUB 46-3

Compliant with FIPS PUB 81

SHAa*3

Support for SHA-1 (128), SHA-2 (224 or 256), and HMAC (160, 224, or 256)
Speed of calculations: 50 clock cycles in SHA-1 mode
42 clock cycles in SHA-224 mode
42 clock cycles in SHA-256 mode
Compliant with SHA as defined in FIPS PUB 180-1 and -2
Compliant with HMAC as defined in FIPS PUB 198

True random number
generator (RNG)*3

Length of random numbers: 16 bits
Generation of random-number-generated interrupts after a number is generated
Random number generation time: 3.6 ms (typ)

Operating frequency

Up to 240 MHz

Power supply voltage

VCC = AVCCO = AVCC1 =VCC_USB =2.7t03.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA =AVCC_USBA=2.71t03.6V,
VBATT =20to3.6V

Operating temperature

D-version: —40 to +85°C
G-version: —40 to +105°C (in planning)

Package

177-pin TFLGA (PTLG0177KA-A) (in planning)
176-pin LFBGA (PLBG0176GA-A) (in planning)
176-pin LQFP (PLQP0176KB-A)
145-pin TFLGA (PTLG0145KA-A) (in planning)
144-pin LQFP (PLQPO0144KA-A)
100-pin TFLGA (PTLGO0100JA-A) (in planning)
100-pin LQFP (PLQPO100KB-A)
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RX71M Group 1. Overview

1.3 Block Diagram

Figure 1.2 shows a block diagram.

SHAat
DES™
Standby RAM
Data flash memory
) RNG™
- QSPI
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[__GPTa x4 channels J o
I orf
[ ore | =
ETHERC x 2 channels k—1E TPUa x 6 channels (unit 0) | | Port 3 |
— PPG (unit 0) | Port 4 |
o\ - PPG (unit 1)
RAM with EDMACa x — "
Ece 3 channels y  TMRb x 2 channels (unit 0)
- — TMRb x 2 channels (unit 1)
]  CMT x 2 channels (unit 0) Port 7
<] - -
- CMT x 2 channels (unit 1)
RAM k| Ha ICUA ST Lo ) Port8
19 — x 1 channel (uni
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2 g Em 3§ CMTW x 1 channel (unit 1)
f= =
1s]
S é)‘ = — RTCd |
= |
AFU Cﬁl; E DMACAa x :| RIICa x 2 channels | |_,Port B
CE [ 8 channels
5 ——{ 12-bit ADC x 8 channels (unit0) | |[PortC]
= o 12-bit ADC x 21 channels (unit 1) ,ml
RXCPU [— M >| 12-bit DAC x 2 channels |
MPU | |
vV 2| Temperature sensor |
[PortF |
Clock EXDMACa
generation -
ciruit BSC External bus Port J
ETHERC: Ethernet controller PDC: Parallel data capture unit
EPTPCa: PTP controller for ethernet controller CAN: CAN module
EDMAC: DMA controller for ethernet controller MTU3a:  Multi-function timer pulse unit 3
ICUA: Interrupt controller POE3a:  Port output enable 3
DTCa: Data transfer controller GPTa: General-purpose PWM timer
DMACAa: DMA controller TPUa: 16-bit timer pulse unit
EXDMACa: EXDMA controller PPG: Programmable pulse generator
BSC: Bus controller TMRb: 8-bit timer
WDTA: Watchdog timer CMT: Compare match timer
IWDTa: Independent watchdog timer CMTW: Compare match timer W
CRC: CRC (cyclic redundancy check) calculator RTCd: Realtime clock
SCl: Serial communications interface RlICa: 12C bus interface
SCIFA: Serial communications interface with FIFO DOC: Data operation circuit
USBb: USB2.0 FS host/function module CAC: Clock frequency accuracy measurement circuit
USBAa:  USB2.0 HS host/function module with battery AESa: AES*1
charging DES: DES*1
RSPla: Serial peripheral interface SHAa: SHA-256*1 R
MPU: Memory protection unit RNG: True random number generator 1
QSPI: Quad serial peripberal interface SSI: Serial sound interface
SDHI: SD host interface*! SRC: Sampling rate converter
MMCIF:  MMC host interface AFU: Advanced fetching unit
Note 1. Optional
Figure 1.2 Block Diagram
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RX71M Group

1. Overview

Table 1.4 Pin Functions (4/8)

Classifications Pin Name 1/0 Description
Serial communications e Asynchronous mode/clock synchronous mode
interface (SCIg) SCKO to SCK7 1/0 Input/output pins for the clock
RXDO0 to RXD7 Input Input pins for received data
TXDO to TXD7 Output  Output pins for transmitted data
CTSO# to CTS7# Input Input pins for controlling the start of transmission and reception
RTSO0# to RTS7# Qutput  Output pins for controlling the start of transmission and
reception
¢ Simple 12C mode
SSCLO to SSCL7 1/O Input/output pins for the 12C clock
SSDAO to SSDA7 I/O Input/output pins for the 12C data
e Simple SPI mode
SCKO to SCK7 1/0 Input/output pins for the clock
SMISOO0 to SMISO7 1/0 Input/output pins for slave transmission of data
SMOSI0 to SMOSI7 1/0 Input/output pins for master transmission of data
SSO# to SS7# Input Chip-select input pins
Serial communications e Asynchronous mode/clock synchronous mode
interface (SCIh) SCK12 1/0 Input/output pin for the clock
RXD12 Input Input pin for received data
TXD12 Output  Output pin for transmitted data
CTS12# Input Input pin for controlling the start of transmission and reception
RTS12# Output  Output pin for controlling the start of transmission and reception
¢ Simple 12C mode
SSCL12 1/0 Input/output pin for the 12C clock
SSDA12 1/0 Input/output pin for the 12C data
e Simple SPI mode
SCK12 /0 Input/output pin for the clock
SMISO12 1/0 Input/output pin for slave transmission of data
SMOSI12 I/O Input/output pin for master transmission of data
SS12# Input Chip-select input pin
e Extended serial mode
RXDX12 Input Input pin for received data
TXDX12 Output  Output pin for transmitted data
SIOX12 1/0 Input/output pin for received or transmitted data
Serial communications SCK8 to SCK11 1/0 Input/output pins for the clock
gg??:; with FIFO RXD8 to RXD11 Input Input pins for received data
TXD8 to TXD11 Output  Output pins for transmitted data
CTS8# to CTS11# Input Input pins for controlling the start of transmission and reception
RTS8# to RTS11# Output  Output pins for controlling the start of transmission and
reception
12C bus interface SCLO[FM+], SCL2 1/0 Input/output pins for clocks. Bus can be directly driven by the N-
channel open drain
SDAO[FM+], SDA2 1/0 Input/output pins for data. Bus can be directly driven by the N-
channel open drain
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RX71M Group

1. Overview

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (6/7)
Pin Memory Interface
Number Timer Communication Camera Interface
177-Pin
TFLGA | Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
176-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSP, RIIC, (QSPI, SDHI, S12ADC,
LFBGA | Control I/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) | Interrupt | R12DA
N14 P73 CS3# PO16 ETO_WOL
N15 VSS
P1 VSS
P2 P17 MTIOC3A/MTIOC3B/ | SCK1/TXD3/ PIXD3 IRQ7 ADTRG1#
MTIOC4B/ SMOSI3/SSDA3/
GTIOCOB-B/TIOCBO/ | SDA2-DS/
TCLKD/TMO1/PO15/ SSITXDO
POES8#
P3 P87 MTIOCA4C/ TXD10 PIXD2
GTIOC1B-B/TIOCA2
P4 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/ IRQ4
TIOCBS5/TCLKA/ SS1#/CTX1/
TMRI2/PO15 USBO_OVRCURA
P5 USBO_DP
P6 AVSS_
USBA
P7 USBA_DM
P8 P10 ALE MTIC5W/TMRI3 USBA_OVRCURA IRQO
P9 P52 RD# RXD2/SMISO2/
SSCL2/SSLB3-A
P10 P83 EDACK1 MTIOCA4C/ CTS10#/ETO_CRS/
GTIOCOA-D RMIIO_CRS_DV/
SCK10
P11 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/MOSIA-A/ MMC_D6-A IRQ13
GTIOC3B-D/TMCI2/ ETO_ETXD3
TICO/PO30
P12 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCK5/CTS8#/SSLAO- | MMC_D1-A/
GTETRG-D/TMCI1/ A/ETO_TX_CLK SDHI_D1-A/
PO25/POEQ# QIO1-A/IQMI-A
P13 PC2 Al18 MTIOC4B/ RXD5/SMISO5/ MMC_CD-A/
GTIOC2B-D/TCLKA/ SSCL5/SSLA3-A/ SDHI_D3-A
PO21 ETO_RX_DV/
P14 P75 CS5# PO20 SCK11/RTS11/ MMC_RES#-A/
ETO_ERXDO/ SDHI_D2-A
RMIIO_RXDO0/
P15 VCC
R1 P21 MTIOC1B/MTIOC4A/ | RXDO/SMISO0/ PIXD5 IRQ9
GTIOC2A-B/TIOCA3/ | SSCLO/
TMCI0/PO1 USBO_EXICEN/
USBA_EXICEN/
SSIWS0
R2 P20 MTIOC1A/TIOCB3/ TXDO0/SMOSI0/ PIXD4 IRQ8
TMRIO/POO SSDAO/USBO_ID/
USBA_ID/
SSIRXDO
R3 P16 MTIOC3C/MTIOC3D/ | TXD1/RXD3/ IRQ6 ADTRGO#
TIOCB1/TCLKC/ SMOSI1/SMISO3/
TMO2/PO14/ SSDA1/SSCL3/
RTCOUT SCL2-DS/
USBO_VBUS/
USBO_VBUSEN/
USB0O_OVRCURB
R4 P13 WR2#/BC2# MTIOCOB/TIOCAS5/ TXD2/SMOSI2/ IRQ3 ADTRG1#
TMO3/PO13 SSDA2/
SDAO[FM+]
R5 USB0_DM
R6 PVSS_
USBA
R7 USBA_DP
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RX71M Group

1. Overview

Table 1.5 List of Pin and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA) (7/7)
Pin Memory Interface
Number Timer Communication Camera Interface
177-Pin
TFLGA | Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
176-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSP, RIIC, (QSPI, SDHI, S12ADC,
LFBGA | Control I/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) | Interrupt | R12DA
R8 P11 MTIC5V/TMCI3 SCK2/
USBA_VBUS/
USBA_VBUSEN
R9 P53*2 BCLK
R10 VSS
R11 VCC
R12 P80 EDREQO MTIOC3B/PO26 SCK10/RTS10#/ MMC_D2-A/
ETO_TX_EN/ SDHI_WP-A/
RMIIO_TXD_EN QIO2-A
R13 P76 CS6# PO22 RXD11/ETO_RX_CLK/ | MMC_CMD-A/
REF50CKO SDHI_CMD-A/
QSSL-A
R14 P74 A20/CS4# PO19 CTS11#/ETO_ERXD1/
RMII0O_RXD1
R15 PC1 Al7 MTIOC3A/TCLKD/ SCK5/SSLA2-A/
PO18 ETO_ERXD2

Note 1. The 176-pin LFBGA does not include the E5 pin.
Note 2. The BCLK function is multiplexed with the 1/0 port function for pin P53, so the port function is not available if the external bus is

enabled.

R01DS0249EJ0100 Rev.1.00
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RX71M Group

1. Overview

Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (4/5)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
145-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSPI, SDHI, S12ADC,
TFLGA | Control 1/0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSI) MMCIF, PDC) | Interrupt | R12DA
K4 P15 MTIOCOB/MTCLKB/ RXD1/SCK3/SMISO1/ | PIXDO
GTETRG-B/TIOCB2/ | SSCL1/CRX1-DS/
TCLKB/TMCI2/PO13 | SSIWS1
K5 TRDATA2 P54 ALE/EDACKO | MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#/
CTX1/ETO_LINKSTA
K6 P53 BCLK
K7 P51 WR1#/BC1#/ SCK2/SSLB2-A
WAIT#
K8 VCC
K9 TRDATAO P80 EDREQO MTIOC3B/PO26 SCK10/RTS10#/ MMC_D2-A/
ETO_TX_EN/ SDHI_WP-A/
RMIIO_TXD_EN QlO2-A
K10 P76 CS6# PO22 RXD11/ETO_RX_CLK/ | MMC_CMD-A/
REF50CKO SDHI_CMD-A/
QSSL-A
K11 PB7 A15 MTIOC3B/TIOCBS5/ TXD9/ETO_CRS/
PO31 RMII0_CRS_DV
K12 PB6 Al4 MTIOC3D/TIOCA5/ RXD9/ETO_ETXD1/
PO30 RMII0_TXD1
K13 PB5 Al13 MTIOC2A/MTIOC1B/ | SCK9/RTS9#/
TIOCB4/TMRI1/PO29/ | ETO_ETXDO/
POE4# RMIIO_TXDO
L1 P25 CS5#/ MTIOC4C/MTCLKB/ RXD3/SMISO3/ HSYNC ADTRGO#
EDACK1 TIOCA4/PO5 SSCL3/SSIDATAL
L2 P23 EDACKO MTIOC3D/MTCLKD/ TXD3/CTSO#/RTSO#/ PIXD7
GTIOCOA-B/TIOCD3/ | SMOSI3/SS0#/
PO3 SSDA3/SSISCKO
L3 P16 MTIOC3C/MTIOC3D/ | TXD1/RXD3/SMOSI1/ ADTRGO#
TIOCB1/TCLKC/ SMISO3/SSDA1/
TMO2/PO14/ SSCL3/SCL2-DS/
RTCOUT USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
L4 P24 CS4#/ MTIOC4A/MTCLKA/ SCK3/ PIXCLK
EDREQ1 TIOCB4/TMRI1/PO4 USBO_VBUSEN/
SSISCK1
L5 P13 MTIOCOB/TIOCAS5/ TXD2/SMOSI2/ ADTRG1#
TMO3/PO13 SSDA2/SDAO[FM+]
L6 P56 EDACK1 MTIOC3C/TIOCAL
L7 P52 RD# RXD2/SMISO2/
SSCL2/SSLB3-A
L8 TRCLK P83 EDACK1 MTIOCA4C/ CTS10#/ETO_CRS/
GTIOCOA-D RMIIO_CRS_DV/
SCK10
L9 PC5 A21/CS2#/ MTIOC3B/MTCLKD/ SCK8/RSPCKA-A/ MMC_D5-A
WAIT# GTIOC1A-D/ITMRI2/ RTS8#/ETO_ETXD2
PO29
L10 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCK5/CTS8#/ MMC_D1-A/
GTETRG-D/TMCI1/ SSLAO-A/ SDHI_D1-A/
PO25/POEO# ETO_TX_CLK QIO1-A/QMI-A
L11 PC2 Al18 MTIOC4B/ RXD5/SMISO5/ MMC_CD-A/
GTIOC2B-D/TCLKA/ SSCL5/SSLA3-A/ SDHI_D3-A
PO21 ETO_RX_DV
L12 P73 CS3# PO16 ETO_WOL
L13 VSS
M1 P22 EDREQO MTIOC3B/MTCLKC/ SCKo/ PIXD6
GTIOC1A-B/TIOCC3/ | USBO_OVRCURB/
TMOO0/PO2 AUDIO_MCLK
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (7 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 3880h |BSC CS Recovery Cycle Insertion Enable Register CSRECEN 16 16 1, 2 BCLK Buses
0008 3C00h |BSC SDC Control Register SDCCR 8 8 1,2BCLK Buses
0008 3C01h |BSC SDC Mode Register SDCMOD 8 8 1, 2 BCLK Buses
0008 3C02h |BSC SDRAM Access Mode Register SDAMOD 8 8 1, 2 BCLK Buses
0008 3C10h |BSC SDRAM Self-Refresh Control Register SDSELF 8 8 1,2BCLK Buses
0008 3C14h |BSC SDRAM Refresh Control Register SDRFCR 16 16 1, 2 BCLK Buses
0008 3C16h |BSC SDRAM Auto-Refresh Control Register SDRFEN 8 8 1,2 BCLK Buses
0008 3C20h |BSC SDRAM Initialization Sequence Control Register SDICR 8 8 1, 2 BCLK Buses
0008 3C24h |BSC SDRAM Initialization Register SDIR 16 16 1,2 BCLK Buses
0008 3C40h |BSC SDRAM Address Register SDADR 8 8 1,2BCLK Buses
0008 3C44h |BSC SDRAM Timing Register SDTR 32 32 1, 2 BCLK Buses
0008 3C48h |BSC SDRAM Mode Register SDMOD 16 16 1,2BCLK Buses
0008 3C50h |BSC SDRAM Status Register SDSR 8 8 1, 2 BCLK Buses
0008 6400h |MPU Region-0 Start Page Number Register RSPAGEO 32 32 1ICLK MPU
0008 6404h |MPU Region-0 End Page Number Register REPAGEO 32 32 1ICLK MPU
0008 6408h | MPU Region-1 Start Page Number Register RSPAGE1 32 32 1ICLK MPU
0008 640Ch |MPU Region-1 End Page Number Register REPAGE1 32 32 1ICLK MPU
0008 6410h |MPU Region-2 Start Page Number Register RSPAGE2 32 32 1ICLK MPU
0008 6414h |MPU Region-2 End Page Number Register REPAGE2 32 32 1ICLK MPU
0008 6418h |MPU Region-3 Start Page Number Register RSPAGE3 32 32 1ICLK MPU
0008 641Ch |MPU Region-3 End Page Number Register REPAGE3 32 32 1ICLK MPU
0008 6420h | MPU Region-4 Start Page Number Register RSPAGE4 32 32 1ICLK MPU
0008 6424h |MPU Region-4 End Page Number Register REPAGE4 32 32 1ICLK MPU
0008 6428h | MPU Region-5 Start Page Number Register RSPAGES5 32 32 1ICLK MPU
0008 642Ch |MPU Region-5 End Page Number Register REPAGES 32 32 1ICLK MPU
0008 6430h |MPU Region-6 Start Page Number Register RSPAGE6 32 32 1ICLK MPU
0008 6434h |MPU Region-6 End Page Number Register REPAGE6 32 32 1ICLK MPU
0008 6438h | MPU Region-7 Start Page Number Register RSPAGE7 32 32 1ICLK MPU
0008 643Ch |MPU Region-7 End Page Number Register REPAGE7 32 32 1ICLK MPU
0008 6500h |MPU Memory-Protection Enable Register MPEN 32 32 1ICLK MPU
0008 6504h | MPU Background Access Control Register MPBAC 32 32 1ICLK MPU
0008 6508h |MPU Memory-Protection Error Status-Clearing Register MPECLR 32 32 1ICLK MPU
0008 650Ch | MPU Memory-Protection Error Status Register MPESTS 32 32 1ICLK MPU
0008 6514h | MPU Data Memory-Protection Error Address Register MPDEA 32 32 1ICLK MPU
0008 6520h |MPU Region Search Address Register MPSA 32 32 1ICLK MPU
0008 6524h | MPU Region Search Operation Register MPOPS 16 16 1ICLK MPU
0008 6526h |MPU Region Invalidation Operation Register MPOPI 16 16 1ICLK MPU
0008 6528h | MPU Instruction-Hit Region Register MHITI 32 32 1ICLK MPU
0008 652Ch | MPU Data-Hit Region Register MHITD 32 32 1ICLK MPU
0008 6610h | SYSTE |Memory Wait Cycle Setting Register MEMWAIT 32 32 1ICLK RAM

M
0008 7010hto |ICU Interrupt Request Registers 016 to 255 IR016 to 255 8 8 2ICLK ICUA
0008 70FFh
0008 711Ahto |ICU DTC Start Enable Registers 026 to 255 DTCERO026 to 8 8 2ICLK ICUA
0008 71FFh DTCER255
0008 7202hto |ICU Interrupt Request Enable Registers 02 to 1F IERO2 to 8 8 2ICLK ICUA
0008 721Fh IER1F
0008 72EOh |ICU Software Interrupt Generation Register SWINTR 8 8 2ICLK ICUA
0008 72E1h |ICU Software Interrupt 2 Generation Register SWINT2R 8 8 2 ICLK ICUA
0008 72FOh |ICU Fast Interrupt Set Register FIR 16 16 2ICLK ICUA
0008 7300hto |ICU Interrupt Source Priority Registers 000 to 255 IPROO0O to 8 8 2ICLK ICUA
0008 73FFh IPR255
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RX71M Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (14 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 811Ah |TPUO |Timer General Register B TGRB 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 811Ch |TPUO |Timer General Register C TGRC 16 16 2,3 PCLKB 2 ICLK TPUa
0008 811Eh |TPUO |Timer General Register D TGRD 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 8120h | TPU1 |Timer Control Register TCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8121h |TPU1 Timer Mode Register TMDR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8122h |TPU1 Timer 1/O Control Register TIOR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8124h | TPU1 | Timer Interrupt Enable Register TIER 8 8 2,3 PCLKB 2 ICLK TPUa
0008 8125h |TPU1 Timer Status Register TSR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8126h TPUL Timer Counter TCNT 16 16 2,3PCLKB 2ICLK TPUa
0008 8128h | TPU1 Timer General Register A TGRA 16 16 2,3 PCLKB 2ICLK TPUa
0008 812Ah | TPU1 Timer General Register B TGRB 16 16 2,3 PCLKB 2ICLK TPUa
0008 8130h |TPU2 | Timer Control Register TCR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8131h |TPU2 Timer Mode Register TMDR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8132h | TPU2 |Timer I/O Control Register TIOR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8134h | TPU2 Timer Interrupt Enable Register TIER 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8135h | TPU2 |Timer Status Register TSR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8136h | TPU2 Timer Counter TCNT 16 16 2, 3 PCLKB 2ICLK TPUa
0008 8138h | TPU2 Timer General Register A TGRA 16 16 2, 3 PCLKB 2ICLK TPUa
0008 813Ah |TPU2 |Timer General Register B TGRB 16 16 2,3 PCLKB 2 ICLK TPUa
0008 8140h | TPU3 | Timer Control Register TCR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8141h |TPU3 |Timer Mode Register TMDR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8142h |TPU3 | Timer I/O Control Register H TIORH 8 8 2,3 PCLKB 2ICLK TPUa
0008 8143h |TPU3 [ Timer I/O Control Register L TIORL 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8144h | TPU3 | Timer Interrupt Enable Register TIER 8 8 2, 3PCLKB 2 ICLK TPUa
0008 8145h |TPU3 |[Timer Status Register TSR 8 8 2, 3 PCLKB 2 ICLK TPUa
0008 8146h |TPU3  [Timer Counter TCNT 16 16 2,3 PCLKB 2 ICLK TPUa
0008 8148h | TPU3 | Timer General Register A TGRA 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 814Ah | TPU3 |Timer General Register B TGRB 16 16 2,3PCLKB 2 ICLK TPUa
0008 814Ch | TPU3 | Timer General Register C TGRC 16 16 2, 3PCLKB 2 ICLK TPUa
0008 814Eh |TPU3 |Timer General Register D TGRD 16 16 2, 3 PCLKB 2ICLK TPUa
0008 8150h | TPU4 | Timer Control Register TCR 8 8 2,3 PCLKB 2 ICLK TPUa
0008 8151h |TPU4 | Timer Mode Register TMDR 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8152h | TPU4  |Timer I/O Control Register TIOR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8154h | TPU4 | Timer Interrupt Enable Register TIER 8 8 2,3 PCLKB 2ICLK TPUa
0008 8155h |TPU4 | Timer Status Register TSR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8156h | TPU4 Timer Counter TCNT 16 16 2, 3 PCLKB 2ICLK TPUa
0008 8158h |TPU4 |[Timer General Register A TGRA 16 16 2, 3 PCLKB 2 ICLK TPUa
0008 815Ah | TPU4 |Timer General Register B TGRB 16 16 2,3 PCLKB 2 ICLK TPUa
0008 8160h | TPU5 | Timer Control Register TCR 8 8 2,3 PCLKB 2ICLK TPUa
0008 8161h |TPU5 |Timer Mode Register TMDR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8162h | TPU5 | Timer I/O Control Register TIOR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8164h | TPU5 | Timer Interrupt Enable Register TIER 8 8 2, 3 PCLKB 2ICLK TPUa
0008 8165h | TPU5 | Timer Status Register TSR 8 8 2,3PCLKB 2 ICLK TPUa
0008 8166h | TPU5 | Timer Counter TCNT 16 16 2,3PCLKB 2 ICLK TPUa
0008 8168h | TPU5 |Timer General Register A TGRA 16 16 2,3PCLKB 2 ICLK TPUa
0008 816Ah |TPU5 | Timer General Register B TGRB 16 16 2,3 PCLKB 2ICLK TPUa
0008 81E6h |PPGO |PPG Output Control Register PCR 8 8 2,3 PCLKB 2ICLK PPG
0008 81E7h |PPGO |PPG Output Mode Register PMR 8 8 2,3PCLKB 2ICLK PPG
0008 81E8h |PPGO |[Next Data Enable Registers H NDERH 8 8 2, 3 PCLKB 2ICLK PPG
0008 81E9h PPGO Next Data Enable Registers L NDERL 8 8 2,3PCLKB 2ICLK PPG
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (27 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
0008 B123h |ELC Port Group Setting Register 1 PGR1 8 8 2, 3 PCLKB 2ICLK ELC
0008 B124h |ELC Port Group Setting Register 2 PGR2 8 8 2,3PCLKB 2 ICLK ELC
0008 B125h |ELC Port Group Control Register 1 PGC1 8 8 2, 3 PCLKB 2ICLK ELC
0008 B126h |ELC Port Group Control Register 2 PGC2 8 8 2,3PCLKB 2 ICLK ELC
0008 B127h |ELC Port Buffer Register 1 PDBF1 8 8 2,3 PCLKB 2ICLK ELC
0008 B128h |[ELC Port Buffer Register 2 PDBF2 8 8 2, 3 PCLKB 2ICLK ELC
0008 B129h |ELC Event Link Port Setting Register 0 PELO 8 8 2,3 PCLKB 2 ICLK ELC
0008 B12Ah |[ELC Event Link Port Setting Register 1 PEL1 8 8 2, 3 PCLKB 2ICLK ELC
0008 B12Bh |ELC Event Link Port Setting Register 2 PEL2 8 8 2,3 PCLKB 2ICLK ELC
0008 B12Ch |ELC Event Link Port Setting Register 3 PEL3 8 8 2,3 PCLKB 2ICLK ELC
0008 B12Dh |[ELC Event Link Software Event Generation Register ELSEGR 8 8 2,3 PCLKB 2ICLK ELC
0008 B131h |ELC Event Link Setting Register 33 ELSR33 8 8 2,3PCLKB 2 ICLK ELC
0008 B133h |[ELC Event Link Setting Register 35 ELSR35 8 8 2, 3 PCLKB 2ICLK ELC
0008 B134h |ELC Event Link Setting Register 36 ELSR36 8 8 2,3PCLKB 2 ICLK ELC
0008 B135h |ELC Event Link Setting Register 37 ELSR37 8 8 2, 3 PCLKB 2ICLK ELC
0008 B136h |ELC Event Link Setting Register 38 ELSR38 8 8 2,3PCLKB 2 ICLK ELC
0008 B13%h |ELC Event Link Setting Register 41 ELSR41 8 8 2,3PCLKB 2 ICLK ELC
0008 B13Ah |[ELC Event Link Setting Register 42 ELSR42 8 8 2, 3 PCLKB 2ICLK ELC
0008 B13Bh |ELC Event Link Setting Register 43 ELSR43 8 8 2,3PCLKB 2 ICLK ELC
0008 B13Ch |ELC Event Link Setting Register 44 ELSR44 8 8 2, 3 PCLKB 2ICLK ELC
0008 B13Dh |ELC Event Link Setting Register 45 ELSR45 8 8 2,3 PCLKB 2ICLK ELC
0008 B13Fh |ELC Event Link Option Setting Register F ELOPF 8 8 2,3 PCLKB 2ICLK ELC
0008 B141h |[ELC Event Link Option Setting Register H ELOPH 8 8 2, 3 PCLKB 2ICLK ELC
0008 B142h |ELC Event Link Option Setting Register | ELOPI 8 8 2,3PCLKB 2 ICLK ELC
0008 B143h |[ELC Event Link Option Setting Register J ELOPJ 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B300h [SCI12 |Serial Mode Register SMR 8 8 2,3 PCLKB 2ICLK SClh
0008 B301h |SCI12 |Bit Rate Register BRR 8 8 2,3 PCLKB 2ICLK SClh
0008 B302h |SCI12 |Serial Control Register SCR 8 8 2,3PCLKB 2 ICLK SClh
0008 B303h |SCI12 |Transmit Data Register TDR 8 8 2,3PCLKB 2 ICLK SClh
0008 B304h [SCI12 |Serial Status Register SSR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B305h |SCI12 |Receive Data Register RDR 8 8 2,3PCLKB 2 ICLK SClh
0008 B306h |SCI12 |Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B307h |SCI12 |Serial Extended Mode Register SEMR 8 8 2,3 PCLKB 2 ICLK SClh
0008 B308h |SCI12 |Noise Filter Setting Register SNFR 8 8 2,3 PCLKB 2ICLK SClh
0008 B309h |SCI12 |[I2C Mode Register 1 SIMR1 8 8 2, 3PCLKB 2ICLK SClh
0008 B30Ah [SCI12 |I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2ICLK SClh
0008 B30Bh |SCI12 |[I2C Mode Register 3 SIMR3 8 8 2,3 PCLKB 2ICLK SClh
0008 B30Ch [SCI12 |I2C Status Register SISR 8 8 2,3PCLKB 2 ICLK SClh
0008 B30Dh |SCI12 |SPI Mode Register SPMR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B30Eh |SCI12 |Transmit Data Register H TDRH 8 8 2,3PCLKB 2 ICLK SClh
0008 B30Fh |SCI12 |Transmit Data Register L TDRL 8 8 2,3PCLKB 2 ICLK SClh
0008 B30Eh |[SCI12 |Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 B310h |SCI12 |Receive Data Register H RDRH 8 8 2,3PCLKB 2ICLK SClh
0008 B311h |SCI12 |Receive Data Register L RDRL 8 8 2,3PCLKB 2 ICLK SClh
0008 B310h |SCI12 |Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2 ICLK SClg,
SClh
0008 B312h |SCI12 |Modulation Duty Register MDDR 8 8 2,3PCLKB 2ICLK SClh
0008 B320h |SCI12 |Extended Serial Module Enable Register ESMER 8 8 2,3PCLKB 2 ICLK SClh
0008 B321h |SCI12 |Control Register 0 CRO 8 8 2, 3 PCLKB 2ICLK SClh
0008 B322h |SCI12 |Control Register 1 CR1 8 8 2,3 PCLKB 2 ICLK SClh
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (30/67)

Module Register Number |Access Number of Access Cycles Related

Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function

0008 C08Bh |PORT5 |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C08Ch |PORT6 |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 C08Dh |PORT6 |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 CO8Eh |PORT?7 |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 1/0 Ports
0008 CO08Fh | PORT7 |Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 C090h |PORT8 |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C091h |PORT8 |Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
0008 C092h | PORT9 |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C093h |PORT9 |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 C094h | PORTA |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 C095h | PORTA |Open-Drain Control Register 1 ODR1 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 C096h |PORTB |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 C097h | PORTB |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C098h |PORTC |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 C09%h | PORTC |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 CO9Ah | PORTD |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2ICLK 1/0 Ports
0008 C09Bh |PORTD |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 C09Ch |PORTE |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 C09Dh | PORTE |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 CO9Eh |PORTF |Open-Drain Control Register 0 ODRO 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 CO9Fh | PORTF |Open-Drain Control Register 1 ODR1 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COAOh |PORTG |Open-Drain Control Register 0 ODRO 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 COAlh |PORTG |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COA4h |PORTJ |Open-Drain Control Register 0 ODRO 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COA5h | PORTJ |Open-Drain Control Register 1 ODR1 8 8 2, 3 PCLKB 2 ICLK 1/0 Ports
0008 COCOh |PORTO [Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
0008 COC1h |PORT1 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2 ICLK 1/0 Ports
0008 COC2h |PORT2 [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COC3h |PORT3 [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COC4h |PORT4 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COC5h | PORT5S |Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COC6h |PORT6 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COC7h |PORT7? |Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
0008 COC8h |PORTS8 |Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 COC9h |PORT9 |Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COCAh |PORTA |Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COCBh |PORTB | Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COCCh |PORTC |Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COCDh |PORTD | Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 COCEh |PORTE [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 COCFh |PORTF [Pull-Up Resistor Control Register PCR 8 8 2,3PCLKB 2 ICLK 1/0 Ports
0008 CODOh |PORTG | Pull-Up Resistor Control Register PCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COD2h |PORTJ [Pull-Up Resistor Control Register PCR 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
0008 COEOh |PORTO |Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COE2h |PORT2 |Drive Capacity Control Register DSCR 8 8 2,3PCLKB 2ICLK 1/0 Ports
0008 COE5h |PORTS5 | Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2ICLK 1/0 Ports
0008 COESh |PORT9 |Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COEAh |PORTA |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
0008 COEBh |PORTB | Drive Capacity Control Register DSCR 8 8 2, 3 PCLKB 2ICLK 1/0 Ports
0008 COECh |PORTC |Drive Capacity Control Register DSCR 8 8 2,3 PCLKB 2 ICLK 1/0 Ports
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RX71M Group 4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (42 / 67)

) Number of Access Cycles
Module Register Number |Access Related
Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function
000A 0400h |USB Deep Standby USB Transceiver Control/Pin DPUSROR 32 32 9 PCLKB Frequency with 1 |USBb
Monitoring Register or more + 9 x (frequency
ratio of ICLK/
PCLKB)*5
000A 0404h |USB Deep Standby USB Suspend/Resume Interrupt DPUSRI1R 32 32 9 PCLKB Frequency with 1 |USBb
Register or more + 9 x (frequency
ratio of ICLK/
PCLKB)*>
000A 0500h PDC PDC Control Register 0 PCCRO 32 32 2,3PCLKB 2 ICLK PDC
000A 0504h |PDC PDC Control Register 1 PCCR1 32 32 2,3 PCLKB 2ICLK PDC
000A 0508h |PDC PDC Status Register PCSR 32 32 2,3PCLKB 2 ICLK PDC
000A 050Ch |PDC PDC Pin Monitor Register PCMONR 32 32 2,3PCLKB 2 ICLK PDC
000A 0510h |PDC PDC Receive Data Register PCDR 32 32 2, 3 PCLKB 2 ICLK PDC
000A 0514h |PDC Vertical Capture Register VCR 32 32 2,3 PCLKB 2 ICLK PDC
000A 0518h |PDC Horizontal Capture Register HCR 32 32 2, 3 PCLKB 2 ICLK PDC
000C 0000h EDMAC | EDMAC Mode Register EDMR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 0008h EDMAC | EDMAC Transmit Request Register EDTRR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 0010h |EDMAC |EDMAC Receive Request Register EDRRR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 0018h | EDMAC | Transmit Descriptor List Start Address Register TDLAR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 0020h |EDMAC |Receive Descriptor List Start Address Register RDLAR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 0028h |EDMAC |ETHERC/EDMAC Status Register EESR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 0030h |EDMAC |ETHERC/EDMAC Status Interrupt Enable Register EESIPR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 0038h |EDMAC |ETHERC/EDMAC Transmit/Receive Status Copy TRSCER 32 32 4,5 PCLKA 2,3ICLK EDMACa
0 Enable Register
000C 0040h |EDMAC |Missed-Frame Counter Register RMFCR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 0048h | EDMAC | Transmit FIFO Threshold Register TFTR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 0050h |EDMAC |FIFO Depth Register FDR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 0058h | EDMAC |Receive Method Control Register RMCR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 0064h | EDMAC | Transmit FIFO Underflow Counter TFUCR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 0068h | EDMAC | Receive FIFO Overflow Counter RFOCR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 006Ch |EDMAC |Independent Output Signal Setting Register IOSR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 0070h |EDMAC | Flow Control Start FIFO Threshold Setting Register FCFTR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 0078h | EDMAC |Receive Data Padding Insert Register RPADIR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 007Ch |EDMAC | Transmit Interrupt Setting Register TRIMD 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 00C8h |EDMAC |Receive Buffer Write Address Register RBWAR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 00CCh |EDMAC |Receive Descriptor Fetch Address Register RDFAR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 00D4h |EDMAC |Transmit Buffer Read Address Register TBRAR 32 32 4,5 PCLKA 2,3ICLK EDMACa
0
000C 00D8h |EDMAC | Transmit Descriptor Fetch Address Register TDFAR 32 32 4,5 PCLKA 2, 3ICLK EDMACa
0
000C 0100h |ETHER |ETHERC Mode Register ECMR 32 32 13, 14 PCLKA 2to0 7 ICLK ETHERC
Co
000C 0108h |ETHER |Receive Frame Length Register RFLR 32 32 13, 14 PCLKA 2to 7 ICLK ETHERC
Co
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (56 / 67)

) Number of Access Cycles

Module Register Number |Access Related

Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function

000C 4940h |EPTPC |Frame Reception Filter Setting Register FFLTR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
0

000C 4960h |EPTPC |Frame Reception Filter MAC Address 0 Setting FMACORU 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
0 Registers

000C 4964h |EPTPC |Frame Reception Filter MAC Address 0 Setting FMACORL 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
0 Registers

000C 4968h |EPTPC |Frame Reception Filter MAC Address 1 Setting FMAC1RU 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPCa
0 Registers

000C 496Ch |EPTPC |Frame Reception Filter MAC Address 1 Setting FMAC1RL 32 32 9to 211 PCLKA 210106 ICLK EPTPCa
0 Registers

000C 49C0h |EPTPC |[Asymmetric Delay Setting Register DASYMRU 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
0

000C 49C4h |EPTPC |[Asymmetric Delay Setting Register DASYMRL 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
0

000C 49C8h |EPTPC |Timestamp Latency Setting Register TSLATR 32 32 9to 211 PCLKA 210 106 ICLK EPTPCa
0

000C 49CCh |EPTPC |SYNFP Operation Setting Register SYCONFR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
0

000C 49D0h |EPTPC [SYNFP Frame Format Setting Register SYFORMR 32 32 9to 211 PCLKA 210106 ICLK EPTPCa
0

000C 49D4h |EPTPC |Response Message Reception Timeout Register RSTOUTR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
0

000C 4C00h |EPTPC |SYNFP Status Register SYSR 32 32 9to 211 PCLKA 2t0 106 ICLK |EPTPCa
1

000C 4C04h |EPTPC |SYNFP Status Notification Permission Register SYIPR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
1

000C 4C10h |EPTPC |SYNFP MAC Address Registers SYMACRU 32 32 9to 211 PCLKA 210106 ICLK [EPTPCa
1

000C 4C14h |EPTPC [SYNFP MAC Address Registers SYMACRL 32 32 9to 211 PCLKA 210 106 ICLK EPTPCa
1

000C 4C18h |EPTPC [SYNFP LLC-CTL Value Register SYLLCCTLR 32 32 9 to 211 PCLKA 210106 ICLK  |EPTPCa
1

000C 4C1Ch |EPTPC [SYNFP Local IP Address Register SYIPADDRR 32 32 9to 211 PCLKA 210106 ICLK  [EPTPCa
1

000C 4C40h |EPTPC |[SYNFP Specification Version Setting Register SYSPVRR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
1

000C 4C44h |EPTPC [SYNFP Domain Number Setting Register SYDOMR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
1

000C 4C50h |EPTPC |[Announce Message Flag Field Setting Register ANFR 32 32 9to 211 PCLKA 210 106 ICLK EPTPCa
1

000C 4C54h |EPTPC |Sync Message Flag Field Setting Register SYNFR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
1

000C 4C58h |EPTPC |Delay_Req Message Flag Field Setting Register DYRQFR 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPCa
1

000C 4C5Ch |EPTPC |Delay_Resp Message Flag Field Setting Register DYRPFR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
1

000C 4C60h |EPTPC |SYNFP Local Clock ID Registers SYCIDRU 32 32 9to 211 PCLKA 210106 ICLK  [EPTPCa
1

000C 4C64h |EPTPC |SYNFP Local Clock ID Registers SYCIDRL 32 32 9to 211 PCLKA 210106 ICLK  |EPTPCa
1

000C 4C68h |EPTPC [SYNFP Local Port Number Register SYPNUMR 32 32 9to 211 PCLKA 210 106 ICLK EPTPCa
1

000C 4C80h |EPTPC |SYNFP Register Value Load Directive Register SYRVLDR 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
1

000C 4C90h |EPTPC |SYNFP Reception Filter Register 1 SYRFLIR 32 32 9to 211 PCLKA 21t0 106 ICLK EPTPCa
1

000C 4C94h |EPTPC |SYNFP Reception Filter Register 2 SYRFL2R 32 32 9to 211 PCLKA 2t0 106 ICLK EPTPCa
1

000C 4C98h |EPTPC |[SYNFP Transmission Enable Register SYTRENR 32 32 9to 211 PCLKA 210106 ICLK EPTPCa
1

000C 4CAOh |EPTPC |Master Clock ID Register MTCIDU 32 32 9to 211 PCLKA 210 106 ICLK EPTPCa
1
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RX71M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (67 / 67)

) Number of Access Cycles
Module Register Number |Access Related

Address Symbol | Register Name Symbol of Bits |Size ICLK > PCLK ICLK < PCLK Function

000D 0564h |USBA |Deep Standby USB Suspend/Resume Interrupt DPUSRI1R 32 32 (3 + BUSWAIT) |Rounded up to USBAa
Register PCLKA ormore  |the nearest
integer greater
than1+ (3 +
BUSWAIT) x
(frequency ratio of
ICLK/PCLKB)*5
Note 1. When the same output trigger is specified for pulse output groups 2 and 3 by the PPGO0.PCR setting, the PPGO.NDRH address
is 0008 81ECh. When different output
triggers are specified, the PPG0.NDRH addresses for pulse output groups 2 and 3 are 0008 81EEh and 0008 81ECh,
respectively.
Note 2. When the same output trigger is specified for pulse output groups 0 and 1 by the PPGO0.PCR setting, the PPG0.NDRL address
is 0008 81EDh. When different output
triggers are specified, the PPGO.NDRL addresses for pulse output groups 0 and 1 are 0008 81EFh and 0008 81EDh,
respectively.
Note 3. When the same output trigger is specified for pulse output groups 6 and 7 by the PPG1.PCR setting, the PPG1.NDRH address
is 0008 81FCh. When different output
triggers are specified, the PPG1.NDRH addresses for pulse output groups 6 and 7 are 0008 81FEh and 0008 81FCh,
respectively.
Note 4. When the same output trigger is specified for pulse output groups 4 and 5 by the PPG1.PCR setting, the PPG1.NDRL address
is 0008 81FDh. When different output
triggers are specified, the PPG1.NDRL addresses for pulse output groups 4 and 5 are 0008 81FFh and 0008 81FDh,
respectively.
Note 5. When the register is accessed while the USB is operating, a delay may be generated in accessing.
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RX71M Group

5. Electrical Characteristics

Table 5.3

DC Characteristics (2)

Conditions: VCC = AVCCO0 = AVCC1 =VCC_USB =Vgarr=2.7103.6 V, 2.7 < VREFHO0 < AVCCO,
VCC_USBA = AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

Ta=Topr
Item Symbol Min. Typ. Max. Unit Test Conditions
Output high voltage | All output pins Voy | VCC-0.5 — — V.  |loy=-1mA
Output low voltage All output pins VoL — — 0.5 V |lgo=10mA
(except for RIIC pins and
ETHERC output pin)
RIIC output pin — — 0.4 loL =3.0 mA
— — 0.6 loL = 6.0 mMA
RIIC output pin VoL — — 0.4 V. |loL=15.0 mA
(only P12 and P13 in channel 0) (ICFER.FMPE =1)
— 0.4 — IOL =20.0 mA
(ICFER.FMPE = 1)
ETHERC output pin VoL — — 0.4 vV |lgp=1.0mA
Input leakage current | RES#, MD pin, EMLE*1, \ Iin\ — — 1.0 MA | Vi,=0V
BSCANP*1, NMI Vin = VCC
Three-state leakage | Other than ports for 5 V tolerant | | ITsi | — — 1.0 MA | Vip=0V
current (off state) Vi, = VCC
Ports for 5 V tolerant — — 5.0 Vip=0V
Vip=55V
Input pull-up MOS Ports 0 to 2, 3, 4to G, J3, J5 Iy -300 — -10 MA |VCC=271t03.6V
current Vihn=0V
Input pull-down MOS | EMLE, BSCANP Iy 10 — 300 WA | Vi, =VCC
current
Input capacitance All input pins Cin — — 8 pF |Vbias=0V
(except for ports 03, 05, 12, 13, Vamp =20 mV
16, 17, EMLE, BSCANP, f=1MHz
USBO_DP, USBO_DM, T, =25°C
USBA_DP, and USBA_DM)
Ports 03, 05, 12, 13, 16, 17, — — 16
EMLE, BSCANP, USB0O_DP,
USBO_DM, USBA_DP, and
USBA_DM

Note 1. The input leakage current value at the EMLE and BSCANP pins are only when Vi, =0 V.
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5. Electrical Characteristics

5.3.7 Timing of On-Chip Peripheral Modules

Table 5.23  1/0O Port Timing

Conditions: VCC = AVCC0 = AVCC1 =VCC_USB = Vgarr=2.7103.6 V, 2.7 < VREFHO0 < AVCCO,
VCC_USBA =AVCC_USBA=3.0t03.6V,

VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =VSS1_USBA =VSS2_USBA = PVSS_USBA =AVSS_USBA=0V,

PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, T, = Top,
Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

) . Test
*1
Iltem Symbol Min. Max. Unit Conditions
I/O ports Input data pulse width tPRW 15 — tppeyc | Figure 5.33

Note 1. tpgcyc: PCLKB cycle

Port >d% %
[«

trrRw 7

Figure 5.33  I/O Port Input Timing
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RX71M Group 5. Electrical Characteristics

Table 5.30 A/D Converter Trigger Timing
Conditions: VCC = AVCC0 = AVCC1 =VCC_USB = Vgarr=2.71t0 3.6 V, 2.7 < VREFHO0 < AVCCO,
VCC_USBA =AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA =AVSS_USBA=0V,
PCLKA = 8 to 120 MHz, PCLKB = 8 t0 60 MHz, T, = Ty,
Output load conditions: Vo = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

. . Test
*1
Item Symbol Min. Max. Unit Conditions
AID A/D converter trigger input pulse width trrRew 15 — tpeeyc | Figure 5.43
converter

Note 1. tpgcyc: PCLKB cycle

ADTRGO#,
ADTRG1#
|:

trrew

Figure 5.43  A/D Converter Trigger Input Timing

Table 5.31 CAC Timing

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr =2.71t0 3.6 V, 2.7 < VREFHO0 < AVCCO,
VCC_USBA =AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA =AVSS USBA=0V,
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, T, = Top,
Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

Item*1, *2 Symbol Min.*1 Max. Unit*l Cor-:-(‘:ifitons
CAC CACREEF input pulse width tpBeye < teac tcACREE 4.5t t+ — ns
3tPchc
tPchc > teac 5tcac + -
6.5tpgcyc

Note 1. tpgcyc: PCLKB cycle
Note 2. tcac: CAC count clock source cycle

R01DS0249EJ0100 Rev.1.00 RENESAS Page 179 of 228
Jan 15, 2015



RX71M Group 5. Electrical Characteristics

Table 5.35 QSPI Timing
Conditions: VCC = AVCC0 = AVCC1 =VCC_USB = Vgarr=2.71t0 3.6 V, 2.7 < VREFHO0 < AVCCO,
VCC_USBA =AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =VSS1 _USBA =VSS2_USBA =PVSS_USBA =AVSS USBA=0V,
PCLKA = 8 to 120 MHz, PCLKB = 8 t0 60 MHz, T, = Ty,
Output load conditions: Vo = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

Item Symbol Min. Max. Unit*1 Corrc?ifitons
QSPI | QSPCLK clock cycle toscyc 2 4080 tpBeyc Figure 5.53
Data input setup time tsy 6.5 — ns Figure 5.54,
Data input hold time tn 5 — ns Figure 5.55
SS setup time tLEAD 15 8.5 toscyc
SS hold time tLaG 1 8 toscyc
Data output delay time top — 10.0 ns
Data output hold time ton -5 — ns
Successive transmission delay time tro 1 8 toscyc

Note 1. tpgcyc: PCLKB cycle
Note 2. We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups.
For the QSPI interface, the AC portion of the electrical characteristics is measured for each group.

QSPCLK
output

tQScyc

Figure 5.53 QSPI Clock Timing

Y
A 4

o ) " 3
output < 9 4
QSPCLK fero L lias

cro. <0 Y /% /
L T\

QSPCLK a
CPOL=1 A \
output 5_7
tsu [ tw
glhgbt Q03— MSBIN T [ DATAI”L ——{ LSBIN \
0

input ~ T . \ £ . /

MO, £S5

100 to QIO3 MSB OUT DATA LSB OUT IDLE
Sutputto © >< 7( i ) ><

Figure 5.54  Transmit/Receive Timing (CPHA = 0)
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5.4 USB Characteristics

Table 5.42 On-Chip USB Low Speed (Host Only) Characteristics (DP and DM Pin Characteristics)
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgar = 3.0 t0 3.6 V, 3.0 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0t03.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA =VSS2_USBA = PVSS_USBA = AVSS_USBA=0V,
USBA_RREF = 2.2 kQ +1%, USBMCLK = 20/24 MHz, UCLK = 48 MHz,
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, T, = Toy

Item Symbol Min. Typ. Max. Unit Test Conditions
Input Input high level voltage ViH 2.0 — — \%
characteristics Input low level voltage Vi — — 0.8 \
Differential input sensitivity Vp, 0.2 — — Vv | DP — DM |
Differential common mode range Vem 0.8 — 25 \
Output Output high level voltage VoH 2.8 — 3.6 \ lon = —200 pA
characteristics oy it low level voltage Vo | 00 | — | 03 | v oL = 2 MA
Cross-over voltage VcRrs 13 — 2.0 \ Figure 5.75
Rise time tR 75 — 300 ns
Fall time tLe 75 — 300 ns
Risef/fall time ratio tr/tE 80 — 125 % tr! e
Pull-up and DP/DM pull-down resistance Rpd 14.25 — 24.80 kQ
pull-down (when the host controller function is
characteristics | selected)

Figure 5.75 DP and DM Output Timing (Low Speed)

dp

USBb: 27 Q
USBA: Not
necessary

Observation

int
/ poin

W 200 pF to

% 600 pF

55

J_ 200 pF to
% 600 pF

36V
1.5 KQ

Figure 5.76  Test Circuit (Low Speed)
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5.6 D/A Conversion Characteristics

Table 5.49 D/A Conversion Characteristics
Conditions: VCC = AVCCO = AVCC1 =VCC_USB = Vgarr=2.7103.6 V,
2.7 < VREFHO0 < AVCCO0, VCC_USBA = AVCC_USBA=3.0t03.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS USBA =0V,

Ta=Topr
Item Min. Typ. Max. Unit Test Conditions

Resolution 12 12 12 Bit
Without AMP Absolute accuracy — — +6.0 LSB 2-MQ resistive load
output 10-bit conversion

DNL differential nonlinearity — +1.0 +2.0 LSB 2-MQ resistive load

error

RO output resistance — 7.5 — kQ

Conversion time — — 3.0 us 20-pF capacitive load
With AMP output Resistive load 5 — — kQ

Capacitive load — 50 pF

Output voltage range 0.2 — AVCC1-0.2 \%

DNL differential nonlinearity — +1.0 +2.0 LSB

error

INL integral nonlinearity error — +2.0 +4.0 LSB

Conversion time — — 4.0 us

5.7 Temperature Sensor Characteristics

Table 5.50 Temperature Sensor Characteristics
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0t03.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

Ta=Topr
Item Min. Typ. Max. Unit Test Conditions

Relative accuracy — +1 — °C

Temperature slope — 4.1 — mV/°C

Output voltage (at 25°C) — 1.24 — \%

Temperature sensor start time — — 30 us

Sampling time 4.15 — — us ADSSTRT.SST[7:0] = 250 states
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5.9 Oscillation Stop Detection Timing

Table 5.52  Oscillation Stop Detection Circuit Characteristics
Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgar = 2.7 t0 3.6 V, 2.7 < VREFHO < AVCCO0,
VCC_USBA = AVCC_USBA=3.0t03.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA =VSS2_USBA = PVSS_USBA = AVSS_USBA=0V,

Ta=Topr
. . Test

Item Symbol Min. Typ. Max. Unit Conditions
Detection time tyr — — 1 ms Figure 5.87

Main clock or

PLL clock

-
tdr
OSTDSR.OSTDF 7l

LOCO clock _/_\_/_\_/_
ICLK \ ’ \ ’ \ ’\: ’ \ ’

Figure 5.87  Oscillation Stop Detection Timing

5.10 Battery Backup Function Characteristics

Table 5.53 Battery Backup Function Characteristics

Conditions: VCC = AVCCO = AVCC1 = VCC_USB =2.7 t0 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0t03.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,
VBATT =2.0t0 3.6 V, Ta = Topr

Item Symbol Min. Typ. Max. Unit Cor-:-deifit)ns
Voltage level for switching to battery backup VDETBATT 2.50 2.60 2.70 \% Figure 5.88
Lower-limit Vgagt Voltage for power supply switching due to VeaTTSW 2.70 — —
VCC voltage drop
VCC-off period for starting power supply switching tvOFFBATT 200 — — us

Note:  The VCC-off period for starting power supply switching indicates the period in which VCC is below the minimum value of the
voltage level for switching to battery backup (VpetgaTT)-

tvorreATT

V
vee DETBATT

Veart Veattsw \

Backup pz\:\g VCC supply Vearr Supply VCC supply

Figure 5.88 Battery Backup Function Characteristics

R01DS0249EJ0100 Rev.1.00 RENESAS Page 213 of 228
Jan 15, 2015



